Abstract-'Perisaccadic mislocalization' is an illusion in which a stimulus presented briefly near the time of saccade onset is mislocalized. The amount of mislocalization depends on the stimulus location and the stimulus onset time relative to saccade onset. It is unclear whether perisaccadic mislocalization distorts the shape perception of a single object. To investigate this problem, we asked participants to report whether the apparent shape of a triangle presented for 10 ms before saccade was slanted in the same direction or the opposite direction as the saccade. The results showed that the apparent shape of the triangle was distorted in the direction opposite to the saccade. We compared this apparent distortion with the mislocalization of a perisaccadic vertical bar, and found that the time-course and direction of the distortion were similar, although the amount of distortion was smaller for the triangle. A hypothetical explanation for these results based on the forward/inverse optics model was discussed.
INTRODUCTION
When we perform a saccade while viewing objects, the retinal locations of the object images change quickly, although we do not perceive an illusory jump of the objects. This fact indicates that the brain compensates for this quick change in retinal images to achieve a stable visual space (Bridgeman et al., 1994) . This compensation functions correctly in most cases. However, it is known that the apparent location of a stimulus presented briefly near the time of saccade onset changes dramatically depending on the time difference between the onset of the stimulus and the saccade (Honda, 1989 (Honda, , 1990 (Honda, , 1991 Matin and Pearce, 1965; Matin et al., 1969 Matin et al., , 1970 . We refer to this illusion as 'perisaccadic mislocalization' in this paper. Previous studies showed that this perisaccadic mislocalization exhibits a strong correlation with the actual stimulus location if the background is visible, while mislocalization is rather uniform across stimulus locations if the stimulus is presented in a dark room (Honda, 1995 (Honda, , 1999 Lappe et al., 2000; Michels and Lappe, 2004; Morrone et al., 1997; Ross et al., 1997) . The location dependency of perisaccadic mislocalization is often referred as the 'saccadic compression of visual space' because the stimulus is mislocated as if the visual space was transiently compressed toward the end point of the saccadic eye movement (Ross et al., 1997) .
Perisaccadic mislocalization, as its name implies, is discussed mainly with respect to the perception of object locations in the human visual system. However, several studies investigated the relationship between perisaccadic mislocalization and the perception of object shapes. Ross et al. (1997) demonstrated that the apparent shape of objects in a natural scene that was briefly presented 25-0 ms before saccade onset was distorted in a way consistent with perisaccadic mislocalization, suggesting that perisaccadic mislocalization may affect the perception of object shape. However, Matsumiya and Uchikawa (2001) demonstrated that the apparent width of a large rectangle briefly presented 30-0 ms before saccade onset was unaffected by saccade execution, while the apparent distance between separate bars was shortened when they were presented 30-0 ms before saccade onset. Moreover, the apparent width of a set of densely placed elements that were perceptually grouped into a single rectangle was also unaffected by saccade execution (Matsumiya and Uchikawa, 2001) . Based on these results, Matsumiya and Uchikawa suggested that the apparent shapes of single objects and sets of multiple elements that are perceived as single objects are unaffected by perisaccadic mislocalization. They explained that the perception that the natural scene was deformed (reported by Ross et al., 1997) was attributable to the perisaccadic shift of apparent location (and not the shape) of each object image in the natural scene (Matsumiya and Uchikawa, 2001) . Their explanations are highly interesting given the theorized 'what' and 'where' pathways of visual information processing (Goodale and Milner, 1992; Mishkin and Ungerleider, 1982) , because it implies that the perception of object shape may be independent from the perception of object location.
We believe that the suggestion of Matsumiya and Uchikawa (2001) has several issues to be examined. One of the issues is the degree of independence of the shape perception processes and perisaccadic mislocalization. Sogo and Osaka (2005) examined the effect of perisaccadic mislocalization on the apparent width of a Kanizsa's illusory rectangle. In their Experiment 1, participants judged the apparent width of a Kanizsa's rectangle, a solid rectangle, and four disks arranged in a 2 × 2 array that was briefly presented during a perisaccadic period. The results showed that the apparent width of the solid rectangle was affected by perisaccadic mislocalization, although the strength of the effect was weaker than that obtained with the four disks. This result suggests that the shape perception process might not be independent of perisaccadic mislocalization in a strict sense, even in the case of perception of a simple object. To explore this possibility, we examined the effect
